treptococcus pneumoniae causes a variety of clinical conditions, including pneumonia, meningitis, bacteremia and otitis media. This micro-organism is the most common single bacterial agent responsible for respiratory tract infections . Each year, more than one million children are estimated to die each year from pneumococcal pneumonia , half of whom are infants younger than one year of age .
funding from the Canadian International Development Agency, designed and implemented an intercountry and multiinstitutional collaborative study in six Latin American countries .
The objectives of the collaborative study were to determine the prevalence of capsular types of S pneumoniae that cause invasive disease, particularly pneumonia, in children younger than five years of age; to monitor the patterns of susceptibility to penicillin and other antibiotics; to establish and strengthen regional laboratory facilities and epidemiological capabilities for monitoring capsular types, subtypes and antimicrobial susceptibility; and to create a bank of isolates that could be used for further research.
SU BJ ECTS AND METHODS
The study population included children younger than five years of age with invasive S pneumoniae isolated from a nor- so (13 7) 27 (13.6) 29 (9. 0) 3 (1.8) 12 (7.6) 167 ( 10.2) 23F 9 (2 .1 ) 13 (3 6) 7 (3 .5) 3·1 (9.6) 28 ( 16.4) 5 (3.2) 93 (57) 19F 13 (3. 6) 14 (3 .8) 8 (4.0) 23 (7. 1) 13 (7.6) 3 ( 1.9) 74 (4 .5) 19a 13 (3. 1) 13 (3 .6) 13 (3.6) 3 (0.9) 13 (7 .6) 7 (4.4) 62 (3 8) with a 12-pool system (Danish nomenclature). All isolates were screened for penicillin susceptibility, using oxacillin disks ( 1 pg). Minimal inhibitory concentrations for penicillin G, ceftriaxone, trimethopri m/sul famethoxazole, chloramphenicol and erythromycin were also determined. Inhibition zones and minimal inhibito1y concentrations were interpreted according to guidelines of the National Committee for Clinical Laboratory Standards, Villanova, Pennsylvania. For quality assurance purposes, a panel of five unknowns were submitted, periodically, by the National Centre for Streptococcus (NCS), Edmonton, Alberta, the international reference centre for the study, to the national reference laboratories in each country. At the same time, the laboratories submitted 10% of their isolates to the NCS. The sample size for the study was calculated to find a serotype with a prevalence of 5%, with an absolute precision of 2% and a 95% Cl. Table 1 reveals the number of S pneumoniae isolates identified in each of the participating countries. The total number of isolates identified between 1993 and 1996 was 164 7. The most common form of invasive pneumococcal disease identified was pneumonia, followed by meningitis (Table 2) .
RESULTS
A number of different capsular types were identified throughout the participating Latin American countries (Table 3) . There was some variation in the prominence of serotypes by country. Serotype 14 was the most common type isolated in all countries excluding Mexico. Based on the distribution of capsular types, three hypothetical vaccine formulae -a 7-valent vaccine, a 9-valent vaccine and a 12-valent vaccine -were evaluated to determine the optimal number of capsular types that should be included in a vaccine designed to provide children with protection against S pneumoniae across the study region. The proportion of invasive S pneumoniae infections caused by isolates included in the three proposed vaccines in all regions combined ranged from 71.8% to 84.3% (Table 4) .
Antimicrobial susceptibility of the isolates was monitored (Table 5 ). The proportion of isolates with diminished susceptibility to penicillin (DSP) varied by country, from a low of 16% in Colombia to a high of 4 7% in Mexico. In all regions combined, 28% of isolates had DSP. In Colombia and Mexico, 46% to 61 % of isolates with DSP belonged to capsular type 23F; however, in Uruguay, Argentina and Brazil, 48% to 89% of isolates with DSP were serotype 14.
DISCUSSION
A number of goals have been achieved with this collaborative study. S pneumoniae serotypes that need to be included in a vaccine targeted for children in the study region have been identified. As well, studies designed to assess the impact of observed antibiotic resistance on clinical outcome have been implemented. Training and technology transfer associated with the use of molecular methods to characterize S pneumoniae further has taken place, and linkages have been enCan J I nfe I Dis Vol 10 Suppl A January/February 1999 S pneumoniae in Lalin America hanced among the national public health laboratories in the study region. An organized quality assurance system has been established, as has a national surveillance program in each of the participating countries.
In the future, it is anticipated that the networks created during this study will be maintained and reinforced. It is also expected that the networks will expand to involve other countries. Cuba has participated since 1997, and professionals from Peru, Dominican Republic and Guatemala have been trained recently in laboratory procedures. In 1998, two workshops were presented to standardize laboratory procedures one with participants from all Central American countries and the other with members of the remaining South American countries. It is hoped that future studies will be implemented to establish the relevance of antimicrobial resistance, the disease incidence and risk factors, and the evaluation of new diagnostic methods. Additionally, it has been decided to give high priority to the surveillance of invasive infections caused by Haemophilus iryluenzae type band Neisseria meningitidis.
This activity is essential for the evaluation, implementation and monitoring of the effectiveness of vaccination programs.
